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CEMENTATION OF IRON AND STEEL

cient intensity under the conditions of time and temperature which are
ordinarily present in industrial practice?

This question, of an essentially technical character, experiment answers
negatively. The cementation obtained with carbon alone, in the absence
of any gas, is of practically negligible intensity.

3. What part does the carbon and what part do the gases play in the
ordinary processes of cementation used industrially?

To this question it is not possible to give a single answer, holding for all
cases. It is necessary, for every type of cement, to examine the specific
carburizing action of the gases which may be formed in its use, and to study
in what way this specific action is modified by the presence of the free carbon
pre-existing in the cement (as, for example, in the cement composed of the
mixture of carbon and barium carbonate), or formed during the cementation
(as, for example,in the cementation carried out in the presence of hydrocarbons).

I shall examine later from this point of view some of the cases which occur
in practice, to show the real technical value of these recent studies.

Beginning with the first of the three questions enunciated above, we can
affirm that the fact that carbon alone, without the intervention of any gas,
cements the iron with which it is kept in contact for a sufficiently long time
and at a sufficiently high temperature has been proved with certainty by a
number of the experiments which I have described in the preceding chapters.
Among the most convincing are those of Mannesmann (seep. 18), carried out
with cast-iron turnings "drowned," together with the iron specimens, in
fused salt or lead, in which case the exceedingly slow cementation of the iron
specimens takes place only at the points at which they come in contact with
the cast iron. We can also refer to those of Roberts-Austen (see p. 27), in
which the carburization of pure electrolytic iron by the action of a diamond
placed in contact with it was effected at bright red heat in a vacuum, and
after both the iron and the diamond had been ignited for a long time in a
vacuum to totally eliminate occluded gases from them. Royston's tests
(see p. 30) proved that the carbon diffuses from a piece of highly carburized
steel (0.95% C) to one less carburized (0.15% C) with which it is kept in
contact in a -vacuum at a high-temperature, and that diffusion ceases as soon
as there is no longer direct contact between the two specimens of steel.
Arnold and MacWilliam (see p. 34) proved the diffusion of carbon from a
more highly carburized steel to one less carburized kept in intimate contact
in a -vacuum at a high temperature/ The same was proved by more recent

1 In truth, the experiments of Royston and those of Arnold and MacWilliam (contrary
to those of Mannesmann and of Roberts-Austen and the more recent ones) do not furnish
a direct proof that/ree carbon can cement iron without the intervention of any gas, but only
show the fact, which, is not entirely equivalent, that the intervention of any gas is not neces-
sary to produce the diffusion of the carbon from one point to another in a mass of solid steel.
Really this last process is but one (though the most important one) of the two phases of
the process of cementation.